What Is claimed Is: 



1. An encoder comprising: 

a ohanglng-polnt counter for counting changing points 
of n-bit data (n: a positive integer) to generate a counting 
result, where values of adjoining hits change at each of the 
changing points; 

the ohanglng-'point oounter outputting a discrimination 
bit which is true when the oounting result ds:oeeds a 
predetermined value : 

a code converter for converting the n-blt data in suoh 
a way that nits of the n-tilt data located at predetermined 
positions are inverted when rhe discrimination bit is true; 
and 

a parallel-to-serial converter for converting (n + 1)- 
blt data to a (n + l)-blt serial code, the (n> + l)-bit data 
being generated by adding the discrimination bit to an output 
of the code converter. 

2. The encoder according to claim 1, wherein the 
discrimination bit is added to the (n + l)-bit data as its 
first or last bit. 

3* The encoder aocording to claim X, wherein even- or* odd- 
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numbered bits of the n-bit serial data are Inverted when the 
dlsGrimination bit is tirue. 

4. The encoder according to claim 1, wherein the changing- 
poiat counter conducts its counting operation for (n -t- l)-bit 
data generated by adding a last bit of an immediately 
preceding n-bit serial code the encoder has dealt to the n-bit 
serial data. 

5. The enaoder aooording to claim 2, wherein the n-bit serial 
data has an odd bit number and the dieorimination bit is added 
to the (n -H D-'bit serial code as its last bit; 

and wberein when a last bit of the n-bit serial data is 
nor a blr Cor conversion of the code converter, the counting 
result is equal to the predetermined value, and the last bit 
of the n-bit serial data is true, the discrimination bit is 
set to be true. 

6. The encoder according to claim 1, wherein the predetermined 
value is a largest integer equal to or less than (1/2) x (a bit 
number of the n-bit serial data - 1). 

7. An encoder comprisings 

a parallel-to-serial converter for converting n-bit 
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data (n: a positive Integer) to n-blt serial data; 

a chaxiglng-polnt counter for counting changing points 
of the n-blt serial data to generate a counting result, where 
values of adjoining bits change at each of the changing 
5 points?; 

the changlng-polnt counter outputtlng a discrimination 
bit which Is true when the counting result exceeds a 
predetesmlned value; 

a code converter for converting the n-bit serial data 
10 to a (n 4- D^bit serial code In such a way that blst of the n- 
blt serial data located at predQtermlned poeltione are 
Inverted when the discrimination bit la true; and 

the (n + l)-blt serial code being generated by adding 
rne dlscrlmlnaxlon bit to the n-blt serial data. 

15 

B. The encoder according to claim 7, wherein the 
discrimination bit Is added to the {n + l)-blt data as its 
first or last bit • 

20 9. The encoder according to claim 7, wherein even- or odd- 
numbered bits of the n-blt serial data are Inverted when the 
discrimination bit Is true. 

10. l?he encoder according to claim 7« wherein the changing- 
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point counter conducts its counting operation for (n + l)-bit 
data g aerated by adding a last bit o£ an Immediately 
preceding n-bit serial code the encoder has dealt to the n-bit 
serial data. 

11. The encoder according to claim 8, wherein the n-bit serial 
data has an odd bit number and the discrimination bit is added 
to the (n l}"bit serial code as its last bit; 

and wherein when a last bit of the n-bit serial data is 
not a bit for conversion o£ the oode converter^ the counting 
result is equal to tlie predetermined value, and the last bit 
of the n-bit serial data is true, the discrimination bit Is 
set to be true. 

12. The encoder according to claim 7, wherein t:he 
predetermined value is a largest integer equal to or less tnan 
(1/2) X (a bit number of the n-bit serial data - 1). 

13 « A decoder comprising: 

a serial-to-parallel converter for converting the (n + 
l)-bit serial code generated by the encoder according to claim 
1 or 7 to a (n + l}-bit parallel data; and 

o code deconverter for deconverting the (n + l)-bit 
parallel data in such a way that some of the n-bits of tiie (n 

-103- 



+ D-bit parallel data located at predetermined positions 
excluding the discrimination bit are inverted when the 
discrimination bit is true. 

14. A decoder comprisinsr: 

a code deconverter for inverting the (n + l)-bit serial 
code generated by the encoder according to claim 1 or 7 in 
such a way that eome o£ the n-b±ts of the (n 4- l)-.b±t serial 
oode located at predetermined positions eaecludlng the 
discrimination b±t are Inverted when the dla crimination bit le 
true, thereby outputtlng a ii-b±t serial data; end 

a serial -to-parallel converter for converting the n-bit 
serial data tie a n-blt parallel data. 

15 15. A data transfer system comprising: 

(a) an encoder Including a changing -point counter, a code 

converter, and a parallel-to-serlal converter; 

the changing-polnt counter counting changing points of 

n-bit data (n: a positive integer) to generate a counting 
20 result, where values of adjoining bits change at each of the 

changing points: 

the changing-point counter outputtlng a discrimination 

bit which is true when the counting result exceeds a 

predetermined value; 
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the code converter converting the n-blt data in such a 
way that bits of the n-blt data located at predetermined 
positions are inverted when the discrimination bit Is true; 
and 

the parallel- to- serial converter converting (n + l)-bit 
data to a (n + X)-bit serial code, the (n + l)-bit data being 
generated by adding the discrimination bit to an output of the 
code converter; and 

(b) a decoder* including a serial -to -parallel converter and 

a code deoonverter? 

the serial -to-parallel converter converting the (n + 
l}-blt serial code generated by tbe encoder according to claim 
1 or 7 to a (n + l)-blt parallel data; and 

tne code deconverter deoonverrlng the (n + i)-bit 
parallel data in such a way that some of tne n-blrs of the (n 
+. l)-bit parallel data located at predetermined positions 
excluding the discrimination bit are inverted when the 
discrimination bit is true. 

wherein the (n + l)-bit serial code is serially 
transferred from the encoder to the decoder. 

16. A data transfer system comprising: 

(a) an encoder including a parallel-to-serial converter, a 
cbanging- point counter, and a code converter; 
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the parallel -to- serial converter converting n-bit data 
(n: a positive Int g r) to n-blt s rial data; 

the changing-polnt counter counting changing points of 
the n-blt serial data to generate a counting result , where 
5 values of adjoining bits change at each of the changing 
points ; 

the changing- point counter output ting a dlsGriminatlon 
bit wliich is true wlien the counting result exceeds a 
predetermined value j 
10 the code oonverter converting the n-bit eezrial data to 

a (n + l)-bit serial code in suoh a way that bite of the n-blt 
sex-ial data located at predetermined positions are invezrbed 
when the discrimination bit is true; and 

the (n 4- l)-bit serial code oeing generated by adding 
15 the discrimination bit to the n-blt serial data; and 

(b) a decoder including a serial -to -parallel oonverter and 
a code deconverter: 

the serial-to-parallel converter converting the (n + 
l)-bit serial code generated by the encoder according to olalm 
20 1 or 7 to a (n + 1) -bit parallel data; and 

the code deconverter deconverting the (n 4- l)-blt 
parallel data in such a way that some of the n-bits of the (n 
+ Ij-blt parallel data located at predetermin d positions 
excluding the discrimination bit are inverted when the 
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discrimination bit is true? 

wherein the (n l}-blt serial code Is serially 
transferred from the encoder to the decoder » 

17. A data transfer system comprising: 

(a) an encoder including a changlng-point counter t a code 
converter, and a parallel-to-serlal converter: 

the changlng-polnt counter counting ohanging points of 
n-bit data (n: a positive Integer) to generate a counting 
result, where values o£ adjoining bits change at eaoli of the 
ohanging points; 

the changlng'^polnt counter outputtlng a die culmination 
bit whlcli Is true wlien tne counting result exceeds a 
predetermined value: 

tne code converter converting i:ne n-blt data In such a 
way that bits of the n-blt data located at prederermined 
positions are Inverted when the discrimination bit Is true; 
and 

the parallel-to-serial converter converting (n + l)-blt 
data to a (n + l)-bit serial code, the (xi + l)-bit data being 
generated by adding the discrimination bit to an output of the 
code converter; and 

(b) a decoder including a code deconverter and a serlal-to- 
parallel conveirt er ; 
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the cod deoonverter deoonverting the (n + l)-blt 
serial code generated by the encoder according to claim 1 or 7 
in such a way that some of the n-blts of the (n + l)-bit 
serial code located at predetermined positions excluding the 
5 discrimination bit are inverted when the discrimination bit Is 
true, thereby outputting a n-bit data; and 

the serlal-to^parallel converter converting the n-blt 
serial data to a n-blt parallel data; 

wherein the (n 4- l)-bit serial code Is serially 
10 transferred from the encoder to the deooder. 

18 • A data transfer system comprising: 

(a) an encoder including a parallel -to --serial converter, a 

changlng-polnt counter, and a code converter; 
15 the parallel-to-serlal converter converting n-toit cara 

(n: a positive integer) to n-bit serial data; 

the changing -point counter counting changing points of 

the n-bit serial data to generate a counting result, where 

values of adjoining bits change at each of the changing 
20 points; 

the changing-point counter outputting a discrimination 
bit which Is true when the counting result exceeds a 
predetermined value: 

ths oode convartar conv rtlng the n--blt serial data, to 
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a (a + l)-bit serial code in suoh a way that bits of the n-bit 
serial data located at predetermined positions are inverted 
when the dlsorlmlnatlon bit Is true; and 

the (n + l)"blt serial code being generated by adding 
5 the discrimination bit to the n-blt serial data; and 

(b) a decoder including a code deconverter and a serlal-to- 
parallel converter; 

the code deconverter deoonvertlng the (n + l)-blt 
serial code generated by the encoder according to claim 1 or 7 
10 In such a way that some of the n-blte o£ the (zi -i- l)'-blt 
serial code located at predetermined ppsltlons excluding the 
discrimination bit are Inverted when the discrimination bit Is 
true, thereby outputtlng a n-blt data; and 

the serial- to -parallel converter converting the n-bit 
15 serial data to a n-blt parallel data; 

wherein the (n + l}-blt serial code is serially 
transferred from the encoder to the. decoder. 

19. A data transfer system comprising: 
20 (a) a changlng-polnt counter and a code converter located 
In a data transmission side; 

the changlng-polnt counter counting changing points of 
n-blt data (n: a positive Integer) to generat a counting 
result, where values of ad:)olnlng bits change at each of the 
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changing points; 

tbe changing -point counter outputtlng a discrimination 
bit which Is true when the counting result exceeds a 
predetermined value; 
5 the code converter converting the n-blt data In such a 

way that bits of the n-blt data located at predetermined 
positions are Inverted when the discrimination bit Is txue« 
thereby generating an Inverted n-blt data: and 

the code converter outputtlng a (n -t- l}-bit serial code 
10 generated by adding the die crimination bit to the Inverted n- 
bit data; 

(b) a code deconverter located in a data reception side; 

TnB code deconverter deconvertlng the (n -i- i)-blt 
serial code outputted from tne code converter In such a way 
IS that some of the n-blts of the (n + l)-blt serial code located 
at predetermined positions excluding the discrimination bit 
are inverted when the discrimination bit is true; 

whereln the (n -t- l)-blt serial code is serially 
transferred from the data transmission side to the date 
20 reception side. 



20 • The system according to claim 19, wherein the 
discrimination bit is added to the (n + l)-bit serial code as 
ite first or last bit. 
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21. The system according to claim 19. wheraln even- or odd- 
numbered ones of the n-blts of tlie [n + l}-blt serial code 
excluding the discrimination bit are Inverted when the 
discrimination bit is true. 

22- The system according to claim 19, wherein the changing- 
point counter conducts its counting operation for (n 4- l)-bit 
serial code generated by adding a last bit of an immediately 
preceding (n 4- l)-blt serial code the data transmission side 
has dealt to the n-'bits of the (n 4- l}-blt serial code 
excluding the dlsof Imlnatlon bit • 

23. The system according to claim 19, wherein the n-blts of 
the (n + l)-bit serial code excluding the discrimination bit 
is odd; 

and wherein the discrimination bit is added to rne (n + 
l)-bit serial code as its last bit; 

and wherein when a last one of the n-bits of the (n + 
l)-bit serial code Is not a bit for conversion of the code 
converter, the counting result is equal to the predetermined 
value, and the last one of the n-bits of the (n + l)-bit 
serial code is true, the discrimination bit Is set to be true. 
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24- The system according to claim 19, wherein the 
predetermined value is a largest integer equal to or less than 
(1/2) X (a bit number of the n-bit serial data - 1)» 
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